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INTRODUCTION
A request was received in 2009 from the Illinois Toll Highway Authority and the Illinois
Department of Transportation to establish a vegetation monitoring program at the North Chicago
Wetland Mitigation Site in Lake County, Illinois (Figure 1).  The principal goal of the
monitoring is to further assess habitat quality in terrestrial and wetland communities throughout
the site and to provide a baseline reference for monitoring vegetation change with planned
habitat management.  Chief objectives of the 2009 baseline monitoring were to collect and
analyze data in ground-layer vegetation on species composition and diversity and to quantify
composition, stem density, and percent canopy cover in the shrub stratum.  Proposed habitat
management includes removal of invasive shrubs, control efforts with selected herbaceous
wetland species, and localized seeding of native prairie and wetland species followed by habitat
management involving prescribed fire.  Previous work at this site includes extensive botanical
surveys (e.g., Taft 1996 and 2006) and wetland mapping that identified 29 wetland acres (Olson
et al. 1991; Plocher et al. 1996, Plocher and Ketzner 2006a, and Plocher and Ketzner 2006b). 
Three state threatened plant species previously have been recorded from the site (Taft 2006):
Elymus trachycaulus, Oenothera perennis, and Veronica scutellata.  
METHODS
Sample Design - A stratified vegetation sampling design was utilized with 10 parallel transects
running west to east, each separated by 500-ft (152 m) intervals.  Five sample points were
established on each transect separated by 250 ft (76 m) (the transect furthest to the north had four
sample points).  This array provided 49 sampling stations including 37 in non-wetland terrestrial
vegetation and 12 in areas previously determined (Plocher et al. 1996) to be jurisdictional
wetlands (Figure 2).  In addition, eight plots were established in prairie remnants in the far
southern portion of the study area and five plots were placed in selected wetland communities,
mostly in the southern half of the study area (Figure 2), for a total of 62 vegetation sample plots. 
Specific plot location with the additional targeted sampling was determined randomly. 
Vegetation Sampling - Vegetation in both wetland and terrestrial habitats was sampled with 25-
m2 (5m x 5m) sampling plots with ground layer quadrats (1-m2 [1 m x 1m]) nested within.  The
baseline point for all sample plots was the southwest corner of the shrub/sapling plots,
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corresponding to the geographic coordinates associated with plot locations (Figure 2).  Plot sides
were oriented along cardinal directions (the southern boundary runs W-E at 90/).  Composition
and stem density of shrubs and saplings (all woody stems > 1-m tall and < 10 cm dbh) were
sampled within the 25-m2 plots.  For terrestrial vegetation plots, percent shrub cover was
determined using digital photography with a hemi-view lens oriented vertically in the plot center
to photograph the canopy of the plot area (narrowed with a lens tube).  Percent visible sky and
leaf area index (LAI) were calculated from these images using HemiView Canopy Analysis
Software, ver. 2.1.  Percent canopy cover was calculated as 100 - % visible sky.  A horizontal
habitat image also was taken of each plot oriented from the southwest to the northeast corner. 
These will provide comparative images following vegetation management including shrub
removal and prescribed fire.  For wetland plots, shrub cover was visually estimated.  Trees
(woody stems > 10 cm dbh), scarce in the study area, were sampled in 200-m2 (14.14 m x 14.14
m) sample plots (n = 4) anchored at the SW corner of the shrub plot.
Ground layer vegetation was sampled with 3 quadrats (2 for wetlands) nested within each
shrub plot, with quadrat placement in the southwest and northeast corners and, in terrestrial
samples, one in the plot center.  In two transects (T10 and T9), terrestrial plots were sampled
with 5 quadrats.    Data collected from each quadrat included species presence and percent cover
for each species occurrence estimated with a modified Daubenmire cover-class scale (0-1 %, 1-
5%, 5-25%, 25-50%, 50-75%, 75-95%, 95-100%).  All species rooted within each quadrat frame
were recorded to species including woody species < 1-m tall. 
Data Analysis - Species abundance is measured by Importance Value (IV 200), calculated as the
sum of relative frequency and relative cover for ground-layer samples; for the shrub/sapling
stratum, IV is calculated as the sum of relative frequency and density; and for trees, IV is
calculated as the sum of relative density and basal area.  Plot data are represented by both
quadrat means (averaged among the 3 [5] quadrats in each plot) and plot sum (combining data
from all 3 [5] quadrats).  Cluster analysis (McCune and Mefford 1999) was utilized to produce a
hierarchical classification of sites from the quantitative sample data based on the Sørensen
similarity distance measure and flexible Beta linkage method (ß = -0.25).  Indicator Species
Analysis was used to determine non-random group affiliation for species with probability
determined from 1,000 Monte Carlo permutations of the data.  Indicator Values were calculated
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for each species with the following formula: Indicator Value = 100 (RA x RF), with RA =
relative abundance and RF = relative frequency.  A perfect indicator (IV = 100) would be a
species that is both faithful (complete fidelity to a particular community type) and reliable
(always present).  
Vegetation data include parameters calculated at both quadrat and plot spatial scales. 
Parameters, defined below, include species richness (native and non-native), Shannon-Wiener
Index of diversity (H' [native species only]), Simpson’s Index of Dominance (including all
species), and metrics for Floristic Quality Assessment (FQA) including calculations based on
both native and all species.  FQA metrics include Mean Coefficient of Conservatism and the
Floristic Quality Index (Taft et al. 1997).  Regarding parameters influenced by total richness
(differing in total sample area), for plots sampled with 5 quadrats (most plots in transects 9 and
10) only 3 quadrats were used, as with all other terrestrial vegetation sampling.
Species-level metrics included native species richness, Shannon-Wiener diversity,
Simpson’s dominance index, evenness, species richness index, native richness index, mean
coefficient of conservatism, and floristic quality index (Whittaker 1975; Taft et al. 2006) were
calculated as follows:
Native Species Richness: Total number of native species in a sample unit,
Shannon-Wiener Index of Diversity (H'): -3 [pi ln(pi)], where pi is the relative abundance of
each native species (based on importance values [IV200] calculated as the sum of relative cover
and relative frequency),
Simpson’s Dominance Index: 3 pi2, where pi is the relative importance value for each species
in the sample area (transect),
Evenness: H'/ln (richness),
Native Richness Index (NRI): Mean Rn (%N), where Mean Rn = native species richness per
quadrat and N is total native species richness,
Mean Coefficient of Conservatism (Mean C): 3 CC/S, where CC = Coefficient of Conservatism
and S = total species richness, and 
Floristic Quality Index (FQI): Mean C (%N) where N = native species richness
Mean Cn and FQIn are calculated using only native species.
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All indices and parameters calculated from terrestrial vegetation samples were normally
distributed.  Two basic terrestrial vegetation types were perceived from field work and
confirmed from Cluster Analysis (prairie and old field/shrubland).  Comparisons of vegetation
parameters among these two basic vegetation types were examined with means comparison tests
(t-tests).  Associations among parameters were examined with correlation analysis.  These
statistical tests were performed with Systat ver. 10.
The arrangement of sites, vegetation types, and species was examined with indirect
gradient analysis of the species sample data using Detrended Correspondence Analysis (DCA)
with scaling set for inter-species distances (ter Braak and Smilauer 2002).  A species-weight
inclusion rule of 2% or greater in the ordination, met by 51 taxa, was used for displayed species
in the ordination biplot. 
Direct gradient analysis using Canonical Correspondence Analysis (CCA) was applied to
examine variance in species composition between sites attributable to selected “environmental”
variables (ter Braak and Smilauer 2002) using vegetation parameters.  Parameters used in the
analysis include diversity, dominance, structure (e.g., % bare ground and vegetation cover, shrub
density and % cover), and Floristic Quality Index (FQI) and Mean Coefficient of Conservatism
(Mean C), indices used in Floristic Quality Assessment (Taft et al. 1997).  Botanical
nomenclature follows Taft et al. (1997), a modification from Mohlenbrock (1986).  Non-native
species in the report will be indicated with an asterisk (*).
RESULTS AND DISCUSSION
I.  TERRESTRIAL VEGETATION
Ground-Layer Stratum
Site Summary
A total of 215 taxa of vascular plants were recorded from the combined stratified ground-
layer samples (37 plots, 121 quadrats) and the targeted prairie samples (8 plots, 24 quadrats)
including 171 native species, 33 non-native species, and remaining taxa undetermined to species
(Appendix 1).   The undetermined taxa were sterile seedlings that could not be determined with
certainty to species; most likely are seedlings of recorded taxa.  The top-10 dominant species
overall were Rhamnus cathartica*,  Cornus racemosa, Solidago juncea, Fragaria virginiana,
Schizachyrium scoparium, Aster drummondii, Allium canadense, Potentilla simplex, 
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Lonicera X bella*, and Andropogon gerardii accounting for about 36% of the total importance
value among all species.  See Appendix 1 for a listing of common names associated with
scientific names used for terrestrial species throughout the report.
Throughout the study area there was an average species density per quadrat (1-m2) of 22
including 17.3 native and 4.66 non-native species.  Average vegetative cover was 131.7%,
accounting for overlapping vegetation, and average bare ground was 25.4%.  Results from
Floristic Quality Assessment based on mean quadrat values indicated a Mean C of 2.4 (Mean Cn
= 3.05) and FQI of 10.2 (FQIn = 12.8).
Plant Communities
Cluster Analysis - A cluster dendrogram based on between-plot rank similarity of ground-layer
species abundance indicates two main terrestrial vegetation types in the study area (Figure 3). 
The Prairie cluster is comprised of 16 plots including all eight targeted prairie sample plots
together with eight plots from the stratified transect samples.  The other major grouping, the Old
Field/Shrubland cluster,  is comprised of the 29 remaining plots from the stratified samples
(Figure 4).  Subdivisions among these two groupings can be recognized.  The eight targeted
prairie sampling plots form two discrete groupings within the Prairie cluster of five and three
plots each, while eight plots from the transect samples form another group within the Prairie
cluster (Figure 3).  The Old Field/Shrubland cluster forms two main groups in the cluster
dendrogram. 
Species Associations - The dominant species for the two major vegetation types are shown in
descending rank order of abundance (based on IV200) in Table 1.  The top-10 dominant species
in the ground-layer samples of the Old Field/ Shrubland cluster are Rhamnus cathartica*,
Cornus racemosa, Allium canadense, Lonicera X bella*, Aster drummondii, Fragaria
virginiana, Vitis riparia, Potentilla simplex, Aster lateriflorus, and Viburnum lentago accounting
for 45% of the total importance value.  The 10 top-ranking dominant species in the Prairie
cluster include Rhamnus cathartica*, Solidago juncea, Cornus racemosa, Schizachyrium
scoparium, Andropogon gerardii, Sorghastrum nutans, Silphium terebinthinaceum, Parthenium
integrifolium, Daucus carota*, and Carex lanuginosa.  These species account for 31% of the
total importance among all species.
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A graphical depiction of the associations among plot clusters and characteristic species,
using Detrended Correspondence Analysis (DCA), indicated the Old Field/ Shrubland cluster
forms a fairly discrete group while the targeted reference prairie plots in the Prairie cluster form
two groups (Figure 5).  The remaining prairie plots, those from the stratified transects, are
intermediate between the reference prairie plots and the old field/shrubland plots.  Axis 1 in the
DCA is explained by a strong inverse correlation with percent vegetation ground cover (Pearson
Correlation Coefficient r = -0.89), FQIn (r = -0.84), and Mean Cn (r = -0.79), and a strongly
positive correlation with percent shrub cover (r = 0.84).  Consequently, Axis 1 is interpreted as a
combination available light as well as habitat quality gradient.  Plots to the right in the ordination
biplot, members of the Old Field/Shrubland cluster (Figure 5), have lower percent vegetation
cover, lower FQIn (and FQI), lower Mean Cn (and Mean C), and higher percent shrub cover
compared to the plots of the Prairie cluster on the left side of the biplot. 
Indicator Species Analysis identifies species that have statistically significant association
patterns with particular clusters (i.e., greater than would be expected by random chance [p <
0.05], as determined from Monte Carlo permutation tests).  Forty-eight species were found to
have significant associations to the Prairie cluster (Table 2) including the forbs Achillea
millefolium*, Antennaria neglecta, Aster ericoides, Daucus carota*, Leucanthemum vulgare*,
Monarda fistulosa, Ratibida pinnata, Sisyrinchium albidum, Solidago juncea, Solidago
nemoralis, Solidago rigida, Allium cernuum, Aster azureus, Helianthus rigidus, and Parthenium
integrifolium and the prairie grasses Andropogon gerardii, Schizachyrium scoparium, and
Sorghastrum nutans.  Only Allium canadense, Circaea lutetiana, Sanicula canadensis, Carex
umbellata, and Lonicera X bella* were found to be significant indicators for the Old Field/
Shrubland cluster.  
The three principal groupings within the prairie cluster are distinguished by specific
species association patterns (Figure 5).  Significant indicator species for the targeted reference
prairie samples from the five-plot cluster (total n = 20 species), include Aster azureus, Bromus
kalmii, Lespedeza capitata, Parthenium integrifolium, Silphium terebinthinaceum, Sorghastrum
nutans, Schizachyrium scoparium, and Comandra umbellata.  Indicators for the three-plot
cluster (n = 17 species), plots placed adjacent to sedge meadow habitats, include Carex
lanuginosa, Galium obtusum, Pycnanthemum virginianum, Solidago canadensis, Cacalia
plantaginifolia, Euthamia graminifolia, Spartina pectinata, Glyceria striata, and Liatris spicata. 
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Many of these latter species tend to be associated with wet-mesic prairie habitat.  The second
ordination axis of the DCA, then, is interpreted to be a moisture gradient with wetter plots
positively associated with Axis 2 site scores (upper left side of Figure 5).  
Most of these species from the reference prairie samples often are associated with high-
quality prairie habitats in Illinois. The remaining prairie plots, those from the transect samples,
are intermediate in composition between the high-quality prairie plots and the old field/shrubland
plots (Figure 5).  Significant indicators are Daucus carota*, Solidago juncea, Melilotus alba*,
Ratibida pinnata, and Solidago nemoralis.  Among the old field/shrubland plots, only Rhamnus
cathartica* and Toxicodendron radicans, somewhat concentrated in one of the two main
subclusters, were significant indicators differentiating the subgroupings.
Species Density and Diversity - The two main community types identified in Cluster Analysis,
old field/shrubland and prairie, differ significantly in many measures of species richness and
diversity.  Mean values for native species density, native plot species richness, and percent
vegetation cover were much greater in the prairie cluster plots compared to the old field/
shrubland plots, and the differences were significant (Table 3).  For example, mean native
species density for the old field/shrubland plots was 13.7 compared to 23.9 for the prairie plots. 
In contrast, Simpson’s Index of Dominance and percent bare ground were greater in the old
field/shrubland samples compared to the reference prairie samples and the differences were
significant.  Mean percent vegetation cover in the old field/shrubland vegetation averaged 78%
compared to 207% in the prairie vegetation while mean percent bare ground was 34% in the old
field/shrubland plots and only 9% in the prairie plots (Table 3).  Only the differences in number
non-native species, at both the mean quadrat and plot scales, and the Shannon-Wiener Diversity
index were not significantly different in paired comparisons after accounting for the multiple
comparison error rates (Bonferroni adjustment [p = 0.05/n]).  
Floristic Quality Assessment - The results of Floristic Quality Assessment (FQA) for the total
species pools in the Old Field/Shrubland and Prairie communities (Appendix 1) indicate Mean C
of 2.94 for the Old Field/Shrubland and 3.35 for the Prairie community (Mean Cn of 3.67 and
4.08, respectively).  The Floristic Quality Indices were 34.75 for the Old Field/Shrubland and
38.1 for the Prairie community (FQIn = 43.4 and 46.3, respectively).  However, FQI scores are
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influenced by species-area relationships, particularly total species richness.  Comparisons among
mean quadrat scores of Mean C (and Mean Cn) and FQI (and FQIn), values relatively
independent of total sample area, allow for statistical comparisons and are described below.
All FQA indices were greater among prairie samples compared with the old
field/shrubland data and the differences were significant (Table 3).  For example, quadrat-level
Mean C was 2.09 for the old field/shrubland sample compared to 2.94 in the prairie sample. 
Differences for Native Mean C were 2.74 and 3.62 for old field/shrubland and prairie samples,
respectively (Table 3).  Mean FQI was 7.86 for the old field/shrubland sample compared to
14.48 for the prairie sample data.  The distribution of mean quadrat FQI scores across the study
site indicate the highest quality areas are concentrated in the far southern portion of the study
area, particularly the targeted reference prairie samples in the southeastern corner (Figure 6). 
For example, FQA applied selectively to the eight reference prairie plots indicates much higher
scores compared to remaining terrestrial plots with Native Mean C of 4.4 compared to 2.8 and
FQI of 19.1 compared to 8.3.  The values for the high-quality prairie vegetation are similar to
those calculated for mesic tallgrass prairie sites recognized as natural areas by the Illinois
Natural Areas Inventory including sites dedicated as Illinois Nature Preserves (Taft, unpublished
data).  There were no significant differences in FQA scores in comparisons of the two major old
field/shrubland plot groupings identified in cluster analysis.
Physiognomic Characteristics - Proportion of species among physiognomic groups in the two
vegetation types, old field/shrubland and prairie, are very similar (Figure 7).  Perennial forbs are
dominant in both species number and proportion of the importance value (%IV) in both
vegetation types.  Old field/shrubland is distinguished by having a much greater proportion of its
IV among shrubs captured in the ground-layer sample compared to prairie.  Prairie is
distinguished by having a much greater proportion of perennial warm-season grasses (P-Grass
C4) compared to the old field/shrubland.  Shrubs and trees in the ground layer sample (woody
stems < 1 m tall) mostly were seedlings and resprouting plants.
Shrub Stratum
Site Summary - Overall, including combined data from transect plots and targeted prairie
sampling, total density of shrubs was 22,898 stems/ha.  Average value per plot (25-m2) for shrub
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density was 57.2, mean Leaf Area Index (LAI) was 1.95, and mean percent shrub cover was
76%.  Dominant species in the combined old field/shrubland and prairie samples were Rhamnus
cathartica*, Cornus racemosa, Lonicera X bella, and Viburnum lentago accounting for nearly
80% of the sum importance values for all shrubs (Table 4).  Shrub density calculated solely from
the stratified transect samples totaled 25,200 stems/ha and samples solely from the targeted
reference prairie samples totaled 12,250 stems/ha.  
Plant Community Differences - The old field/shrubland community was characterized by having
about 22,221 stems/ha, shrub cover of 87%, and average LAI of 2.51.  As with the overall
sample, the old field/shrubland samples were dominated by Rhamnus cathartica*, Cornus
racemosa, Lonicera X bella*, and Viburnum lentago accounting for about 78% of the total
importance for all species (Table 4).  The prairie sample was characterized by having 24,125
stems/ha, percent shrub cover of 56%, and average LAI of 0.94.  Dominant species were the
same as with the overall and old field/shrubland samples accounting for about 84% of the total
importance for all species (Table 4).  Percent shrub cover and LAI were much greater in the old
field/shrubland samples compared to prairie samples and the differences were significant, while
shrub density was greater in the prairie plots but the difference was not significant (Table 3). 
Plots with high percent shrub cover occur throughout the study area (Figure 8); however, shrub
cover is notably less in the reference prairie sample plots in the southeastern corner of the study
area and in the wetland plots.  These data indicate that the shrub stratum in the prairie plots was
comprised generally of shorter, presumably younger, plants that have yet to shade the prairie
vegetation as extensively as in the old field/shrubland plots.  This suggests these plots are more
recently invaded by shrubs and without management likely will transition towards the old
field/shrubland vegetation type, as suggested in the DCA ordination biplot (Figure 5).
A 1995 survey of shrub density at this site along similar transects as in the current study
indicated there were 7,396 stems/ha in the combined wetland and terrestrial plots (Plocher et al.
1996).  During the 14-year interval to 2009, there was a three-fold increase in shrub density,
much of this increase occurring in the formerly relatively open prairie habitat.
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Tree Stratum
Four plots in the stratified transect samples included trees (woody stems > 10 cm dbh). 
In these plots, trees tended to be sparse with an estimated 250 stems/ha and basal area of 12.2
m2/ha.  Only six species were recorded in the tree sample plots and Populus deltoides was the
dominant with about 41% of the IV for all species (Table 5).  Rhamnus cathartica*, the
dominant shrub species and a species typically classified as a shrub (e.g., Taft et al. 1997),
ranked second in importance among trees indicating some large individuals are present in the
study area.   
Threatened and Endangered Species
Amelanchier sanguinea, an endangered species in Illinois (Illinois Endangered Species
Protection Board 2005) was discovered in the study area during 2009.  Three individuals were
found in a single shrub plot (plot 7D; Figure 9; Appendix 2).  This is the first report of this
species from Lake County, Illinois.  In addition, seedlings of an Amelanchier species were found
in 11 other sample plots; however, sterile individuals can not be determined with certainty to
species.  
Three of the four species listed by the Illinois Endangered Species Protection Board as
threatened or endangered that are known from the site were recorded in quantitative sample
plots.  Oenothera perennis was found in one plot (7B) in the stratified transects and an additional
198 plants were found nearby about 170 m west of the Amelanchier sanguinea occurrence
(Figure 9).  Elymus trachycaulus was recorded from one of the reference prairie plots (Prairie
Plot 2).  
Multivariate Direct Gradient Analysis 
Results from Canonical Correspondence Analysis comparing plant species abundance
with environmental variables including species richness, diversity, floristic quality variables, and
shrub abundance variables indicate that 70.7% of the total species-environmental relations were
explained in 4 ordination axes.  Marginal effects from forward selection showing the amount of
variance each variable explains singly in the model indicate that Mean C, % ground cover, FQI,
and % shrub cover explain the greatest amount of variation among the variables tested (Table 6
[covariables such as Mean Cn and FQIn were removed from the analysis]).  Conditional effects,
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the remaining variance explained in the order variables are included in the model (once added in
rank order of Marginal Effects, each variable is removed before examining proportion of
remaining variance), indicate that Mean C, FQI, % Ground Cover, and Non-Native Species
Richness explained significant proportions of the total variance in the model (Table 6).  These
results, where Mean C and FQI explain among the greatest amount of variance in the species
abundance data among grassland habitats of varying quality, are very similar to findings in
another prairie complex in northern Illinois (Taft et al. 2006).  Mean C and FQI appear to be
robust indicators of prairie habitat quality.
An ordination triplot indicates that old field/shrubland plots are associated with
increasing shrub Leaf Area Index (LAI), % Bare Ground, % Shrub Cover, and Dominance from
the ground layer samples (Figure 10).  These plots occur in association with species identified in
Indicator Species Analysis and include Allium canadense, Rhamnus cathartica*, Lonicera X
bella*, and Aster drummondii.  In contrast, the high-quality reference prairie plots occur
associated with increasing Mean C, FQI, % Ground Cover, and Native Species Richness.  These
plots occur in association with Sorghastrum nutans, Schizachyrium scoparium, Silphium
terebinthinaceum, Parthenium integrifolium, and Andropogon gerardii.  Prairie/Old Field plots
occupy an intermediate position in the ordination between high-quality prairie and old
field/shrubland (Figure 10).  Future monitoring will determine how these three basic vegetation
types respond to ecological restoration.  It is expected that the prairie/old field plots move in
ordination (and ecological) space towards the reference high-quality prairie plots.  
II.  WETLAND VEGETATION
Ground-Layer Stratum
Site Summary
A total of 54 taxa of vascular plants were recorded from the combined stratified ground-
layer samples (12 plots, 24 quadrats) and the targeted wetland samples (5 plots, 10 quadrats)
including 45 native species, 7 non-native species, and 2 undetermined taxa (Appendix 3).   The
undetermined taxa were sterile plants that could not be determined with certainty to species (i.e.,
Carex sp. and Viola sp.).  The top-10 dominant species overall were Typha angustifolia*, Carex
stricta, Lythrum salicaria*, Phalaris arundinacea*, Calamagrostis canadensis, Polygonum
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punctatum,  Leersia oryzoides, Impatiens capensis, Pilea pumila, and Lycopus americanus.  See
Appendix 3 for a listing of common names corresponding to scientific names.
There was an average species density per quadrat (1-m2) throughout the study area of 5.3
including 3.8 native and 1.5 non-native species.  Average vegetative cover was 95%.  Results
from Floristic Quality Assessment based on the averaged quadrat values among all wetland plots
indicated a Mean C of 1.88 (Mean Cn = 2.52) and FQI of 4.24 (FQIn = 5.28), values associated
with relatively degraded vegetation.
Plant Communities, Species Richness, and Floristic Quality Assessment
Two wetland vegetation types, marsh and sedge meadow, were determined empirically at 
the time of sampling.  Twelve plots were categorized as marsh and five as sedge meadow.  There
was a total of 37 species in the marsh samples including 31 native, 6 non-native, and the 2
undetermined species (Table 7).  Total percent vegetative cover in the ground-layer sample was
93.2%.  The 10 top-ranking dominant species were Typha angustifolia*, Phalaris arundinacea*,
Lythrum salicaria*,  Polygonum punctatum, Impatiens capensis, Pilea pumila, Leersia
oryzoides,  Calamagrostis canadensis, Bidens frondosa, and Alisma plantago var. aquatica
accounting for about 77% of the total importance among species.  Average native species density
in marsh habitat was 2.8 and average non-native species density was 1.88; non-native species
comprised about 40% of the total (Table 8).
There was a total of 32 species in the sedge meadow plots including 30 native and 2 non-
native species (Table 7).   Total percent vegetative cover in the ground-layer sample was
100.3%.  The 10 top-ranking dominant species were Carex stricta, Calamagrostis canadensis,
Carex sartwellii, Spartina pectinata, Leersia oryzoides, Eupatorium maculatum, Helianthus
grosseserratus, Lycopus americanus, Solidago gigantea, and Lythrum salicaria* accounting for
68% of the total importance among species.  Average native species density in sedge meadow
habitat was 6.1 and average non-native species density was 0.6; non-native species comprised
about 9% of the total (Table 8).
The results of Floristic Quality Assessment (FQA) for the total species pools in the marsh
and sedge meadow communities (Appendix 3) indicate Mean C of 2.52 for the marsh and 3.23
for the sedge meadow communities (Mean Cn of 2.73 and 3.33, respectively).  The Floristic
Quality Indices were 15.4 for the marsh and 18.6 for the sedge meadow community (FQIn = 16.6
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and 19.1, respectively).  However, FQI scores are influenced by species-area relationships,
particularly total species richness, and there were a greater number of marsh plots (n = 12)
compared to sedge meadow (n = 5).  Comparisons among mean quadrat scores in the marsh
community indicated a Mean C of 1.2 (Mean Cn = 1.96) and FQI of 2.53 (FQIn = 3.7) while for
the sedge meadow Mean C was 3.5 (Mean Cn = 3.85) and the FQI was 8.3 (FQIn = 9.1).  Sedge
meadows had greater mean richness of native species, greater diversity, and higher scores for
FQA variables compared to marsh.  Marsh habitat had greater non-native species density and
dominance compared to sedge meadow habitat.  However, only differences for non-native
species and floristic integrity scores (Mean C and FQI) were statistically significant (Table 8).
Shrub Stratum
Site Summary - Only three wetland plots, all in marsh habitat, had shrubs in the wetland sample. 
Based on these data, there was an estimated 635 stems/ha among five species dominated by
Rhamnus frangula* and Salix exigua, these species accounting for about 74% of all stems (Table
9).  
III.  COMPARISON OF TERRESTRIAL AND WETLAND VEGETATION
Ground layer species richness and diversity is greater in the terrestrial compared to the
wetland vegetation and the differences for all but percent cover were significant (Table 10). 
Native species richness per quadrat (species density) was 3.79 compared to 17.3 in the wetland
and terrestrial samples, respectively.  Non-native species density also was higher in terrestrial
plots compared to wetland plots (4.66 compared to 1.5); however, although there were only 1.5
non-native species in wetland plots, point-scale diversity was so low in the wetlands (some plots
did not have any native species) there was a much greater proportion of non-native species in
wetland (39.5%) compared to terrestrial plots (about 27%).  In contrast to the diversity measures,
Simpson’s Index of Dominance was greater in the wetland plots compared to terrestrial samples
indicating that wetland samples were more strongly dominated by a few species (e.g., Typha
angustifolia) compared to terrestrial plots.
Mean Coefficient of Conservatism (Mean C and Mean Cn) was greater in the terrestrial
samples compared to wetland samples; however, the differences were not significant.  In
contrast, a comparison of prairie to wetland samples yielded significant differences for Mean C
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and Mean Cn (p = 0.01 and 0.007, respectively).  Floristic Quality Index (FQI and FQIn) was
significantly greater in the terrestrial compared to wetland samples (Table 10).  
Shrub density and percent cover were much greater in the terrestrial samples compared to
wetland samples (Table 10) and the differences were significant (p < 0.000001).  Shrub density
in the wetlands averaged about 1.6 per plot with average cover of 3.8%; shrub density in
terrestrial samples average about 57 stems per plot with average cover of 76%.
SUMMARY AND CONCLUSIONS
Vegetation data from sample plots stratified throughout the North Chicago Wetland
Mitigation Site provide insights to habitat characteristics in terrestrial and wetland communities. 
In terrestrial vegetation samples, additional data from local areas of high-quality prairie in the
southern portion of the site provide a reference for comparison with trends following restoration
activities in prairie habitats throughout the site.  Hierarchical cluster analysis based on species
abundance data identified two basic terrestrial (non-wetland) vegetation types in the sample data:
prairie and old field/shrubland.  The prairie community includes all plots from the targeted
prairie reference samples and an additional eight plots from the stratified transect samples. 
These prairie plots have greater native species richness, diversity, and floristic integrity
compared to the old field/shrubland samples while the latter are distinguished by greater species
dominance and percent bare ground.  An even greater difference in these parameters is found in
comparisons between the reference prairie plots and all other samples.  Two state-listed
threatened species previously documented from the site, Oenothera perennis and Elymus
trachycaulus, were recorded from prairie sample plots and the state endangered Amelanchier
sanguinea was newly discovered for the site (and county) in a prairie plot during vegetation
sampling.   
In terrestrial communities, based on the stratified transect samples, there are about 25,000
shrubs and saplings per hectare throughout the study area, mostly Rhamnus cathartica*, Cornus
racemosa, Lonicera X bella*, and Viburnum lentago.  Shrub density throughout the site has
increased three-fold during the last 14 years.  Shrub density currently is slightly greater in the
plots classified as prairie compared to the old field/shrubland plots, particularly those in the
stratified transects.  However, percent shrub canopy cover and leaf area index (LAI) are both
significantly greater in old field/shrubland plots and, compared to patterns of shrub density, these
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data explain much more of the variation in the ground layer vegetation.  These results suggest
that compared to old field/shrubland plots, the prairie plots are characterized by a dense under-
growth of relatively young shrubs that have yet to eliminate by shading characteristic prairie
species.  As evidence of ensuing change, prairie plots heavily infested with shrubs are
intermediate in species composition between reference prairie vegetation and old field/shrubland
vegetation and likely have been converting to the old field/ shrubland type with ongoing shrub
invasion.  Prairie areas probably were more widespread prior to extensive shrub infestation.  
Two wetland communities were identified from vegetation sample data, marsh and sedge
meadow.  Sedge meadow samples, including plots from the stratified transects and targeted
reference samples, had greater floristic integrity compared to marsh plots.  Marsh plots were
characterized by strong dominance by Typha angustifolia*.  In a comparison of wetland and
terrestrial plots, the old field/shrubland and prairie communities have greater species diversity
and floristic integrity compared to wetland plots.  Wetland plots have much lower shrub density
and cover compared to terrestrial plots.  Future vegetation monitoring will determine whether
restoration involving shrub removal and prescribed fire lead to improvements in vegetation
diversity and integrity throughout the North Chicago Wetland Mitigation Site.
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SPECIES % Freq.
% 
Cover % IV SPECIES % Freq.
% 
Cover % IV
Rhamnus cathartica* 100.00 60.73 21.05 Rhamnus cathartica* 93.75 23.11 6.09
Cornus racemosa 93.10 11.03 4.96 Solidago juncea 93.75 18.38 5.04
Allium canadense 51.72 10.70 4.23 Cornus racemosa 93.75 12.53 3.74
Lonicera X bella* 75.86 5.68 2.98 Schizachyrium scoparium 43.75 13.46 3.44
Aster drummondii 72.41 3.31 2.16 Andropogon gerardii 37.50 11.17 2.87
Fragaria virginiana 82.76 2.68 2.12 Sorghastrum nutans 37.50 8.83 2.35
Vitis riparia 93.10 1.96 2.04 Silphium terebinthinaceum 31.25 7.54 2.00
Potentilla simplex 58.62 3.28 1.95 Parthenium integrifolium 37.50 6.95 1.93
Aster lateriflorus 58.62 2.85 1.81 Daucus carota* 68.75 5.19 1.85
Viburnum lentago 51.72 2.89 1.71 Carex lanuginosa 25.00 6.83 1.77
Poa compressa* 55.17 2.63 1.68 Agrostis alba 75.00 4.44 1.75
Anemone virginiana 72.41 1.80 1.68 Ratibida pinnata 93.75 3.26 1.67
Rhamnus frangula* 55.17 2.24 1.56 Fragaria virginiana 81.25 3.81 1.67
Solidago juncea 37.93 2.88 1.50 Poa pratensis* 62.50 4.50 1.63
Solidago canadensis 68.97 1.27 1.46 Antennaria neglecta 62.50 4.23 1.57
Carex granularis 68.97 1.14 1.42 Solidago canadensis 75.00 3.31 1.49
Viola pratincola 62.07 1.16 1.31 Aster ericoides 93.75 2.10 1.41
Circaea lutetiana 37.93 2.25 1.30 Rubus pensilvanicus 68.75 3.11 1.39
Poa pratensis* 44.83 1.75 1.24 Achillea millefolium* 87.50 1.61 1.24
Parthenocissus quinquefolia 31.03 2.07 1.14 Monarda fistulosa 93.75 1.26 1.23
Rubus pensilvanicus 48.28 1.21 1.12 Solidago nemoralis 81.25 1.70 1.20
Prunella vulgaris v. elongata 55.17 0.64 1.04 Rosa carolina 62.50 2.54 1.20
Carex stricta 17.24 2.41 1.04 Potentilla simplex 62.50 2.44 1.17
Dichanthelium villosissimum 51.72 0.74 1.02 Carex granularis 68.75 2.10 1.16
Taraxicum officinale* 55.17 0.51 1.00 Hieracium caespitosum* 62.50 2.28 1.14
Oxalis stricta 55.17 0.42 0.97 Solidago rigida 50.00 2.80 1.13
Rudbeckia hirta 48.28 0.61 0.93 Allium cernuum 43.75 3.03 1.12
Sanicula canadensis 44.83 0.68 0.90 Rudbeckia hirta 87.50 1.04 1.12
Hypericum punctatum 48.28 0.24 0.81 Aster drummondii 62.50 2.09 1.10
Geum aleppicum 44.83 0.37 0.80 Anemone virginiana 81.25 0.96 1.03
Crataegus sp. (seedlings) 48.28 0.19 0.79 Helianthus grosseserratus 43.75 2.48 0.99
Rosa carolina 37.93 0.58 0.76 Poa compressa* 75.00 1.03 0.99
Aster simplex 41.38 0.36 0.74 Prunella vulgaris v. elongata 81.25 0.67 0.97
Agrostis alba 34.48 0.61 0.72 Leucanthemum vulgare* 81.25 0.60 0.95
Daucus carota* 34.48 0.49 0.68 Helianthus rigidus 43.75 2.27 0.95
Lobelia spicata 34.48 0.48 0.68 Vitis riparia 81.25 0.51 0.93
Ratibida pinnata 31.03 0.63 0.67 Viola pratincola 75.00 0.76 0.93
Equisetum arvense 20.69 1.09 0.66 Erigeron strigosus 68.75 0.88 0.89
Leucanthemum vulgare* 34.48 0.31 0.62 Dichanthelium villosissimum 75.00 0.54 0.88
Monarda fistulosa 27.59 0.61 0.61 Agrostis alba v. palustris 6.25 3.35 0.81
Zizia aptera 31.03 0.36 0.59 Lonicera X bella* 56.25 1.04 0.80
Carex umbellata 31.03 0.33 0.58 Taraxicum officinale* 68.75 0.38 0.78
Solidago nemoralis 27.59 0.43 0.56 Rhamnus frangula* 62.50 0.66 0.78
Dichanthelium implicatum 31.03 0.21 0.54 Lobelia spicata 68.75 0.34 0.77
% OF TOTAL IV 78.15 69.93
Table 1.  List of the most abundant species in descending rank order of importance from the terrestrial plot samples in both the 
Old Field/Shrubland and Prairie vegetation types at the North Chicago Wetland Mitigation Site in Lake County, Illinois.  Freq. = 
frequency, IV = importance value (sum of relative frequency and cover).  * = non-native species.  See Appendix 1 for a 
complete listing of species.  Old Field/Shrubland data are from 29 vegetation sampling plots, Prairie data are from 16 plots.
OLD FIELD/SHRUBLAND PRAIRIE
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SPECIES
Indicator 
Value p SPECIES
Indicator 
Value p
Achillea millefolium* 83.7 0.001 Allium canadense 51.6 0.001
Antennaria neglecta 61.4 0.001 Circea lutetiana 37.9 0.01
Aster ericoides 89.5 0.001 Sanicula canadensis 40.2 0.022
Cerastium vulgatum* 62.3 0.001 Carex umbellata 31.0 0.023
Daucus carota* 65.4 0.001 Lonicera  X bella* 57.0 0.031
Erigeron strigosus 60.1 0.001
Leucanthemum vulgare* 63.0 0.001
Liatris spicata 48.5 0.001
Monarda fistulosa 74.1 0.001
Ratibida pinnata 84.8 0.001
Sisyrinchium albidum 42.5 0.001
Solidago juncea 86.3 0.001
Solidago nemoralis 71.4 0.001
Solidago rigida 47.3 0.001
Agrostis alba 69.7 0.002
Allium cernuum 43.7 0.002
Aster azureus 37.5 0.002
Helianthus rigidus 43.6 0.002
Hieracium caespitosum* 55.2 0.002
Lithospermum canescens 37.5 0.002
Parthenium integrifolium 37.5 0.002
Schizachyrium scoparium 43.7 0.002
Sorghastrum nutans 37.5 0.002
Vicia americana 37.5 0.002
Rudbeckia hirta 66.2 0.003
Andropogon gerardii 37.4 0.004
Commandra umbellata 31.2 0.004
Silphium terebinthinaceum 31.2 0.004
Euthamia graminifolia 35.6 0.008
Prenanthes racemosa 25.0 0.008
Gentiana andrewsii 25.0 0.01
Rosa carolina 55.6 0.01
Melilotus alba* 36.3 0.011
Helianthus grosseserratus 39.4 0.012
Rubus pensilvanicus 56.6 0.013
Aster novae-angliae 27.0 0.019
Asclepias tuberosa 18.7 0.028
Cornus racemosa 63.1 0.028
Juncus interior 24.6 0.034
Poa pratensis* 51.4 0.035
Liastris aspera 18.7 0.036
Prunella vulgaris v. elongata 53.2 0.036
Medicago lupulina 18.7 0.037
Gentiana alba 24.4 0.039
Ulmus americana 18.6 0.044
Gentiana quinquefolia 23.6 0.046
Viola peditifida 28.1 0.046
Bromus kalmii 18.7 0.05
PRAIRIE OLD FIELD/SHRUBLAND
Table 2.  Results from Indicator Species Analysis for the terrestrial samples from the Prairie and Old Field/ 
Shrubland vegetation types at the North Chicago Wetland Mitigation Site in Lake County, Illinois.  Shown 
are only species ranking as significant (p  < 0.05) indicators for community types, based on Monte Carlo 
permutations test (1,000 iterations); species are shown in descending rank order of p  values.  Indicator 
Value = 100 (RA x RF), with RA = relative abundance and RF = relative frequency.  A perfect indicator 
(IV = 100) would be a species that is both faithful (complete fidelity to a particular community type) and 
reliable (always present).
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Mean SE Mean SE t-stat P
Ground Layer Species Diversity & 
Structure p  = 0.00625
Native Spp. Density/Quadrat * 13.66 1.31 23.92 1.28 5.59 0.000002
Non-Native Sp Density/Quadrat* 3.93 0.34 5.98 0.63 2.87 0.008338
Native Richness/Plot ++ 24.69 2.13 38.00 1.74 4.84 0.000018
Non-Native Richness/Plot ++ 5.72 0.58 8.63 0.93 2.78 0.007959
Shannon-Wiener Diversity (natives) 2.30 0.12 2.65 0.06 2.59 0.013328
Simpson's Dominance Index (all spp.) 0.27 0.03 0.10 0.01 -4.76 0.000039
% Vegetation Cover 78.04 7.35 206.72 18.43 6.49 0.000003
% Bare Ground 34.34 3.30 9.03 2.14 -6.44 0.000000
Florisitic Quality Assessment p  = 0.0125
Mean C 2.09 0.11 2.94 0.21 4.01 0.000239
Mean Cn 2.74 0.10 3.62 0.19 4.51 0.000049
FQI 7.86 0.65 14.48 1.26 5.19 0.000005
FQIn 10.01 2.55 17.78 3.45 5.63 0.000001
Shrub Stratum p  = 0.0167
Shrub Density 55.55 6.03 60.30 9.46 0.42 0.670000
% Canopy Cover 87.03 2.56 56.10 5.67 -4.97 0.000062
LAI 2.51 0.17 0.94 0.21 -5.80 0.000001
OF/Shrubland Prairie
Table 3.  Average values for ground layer species diversity, structure, and floristic quality and shrub density, 
percent cover, and leaf area index (LAI) with mean comparison test results (t-test).  Data from terrestrial 
vegetation samples comparing old field/shrubland and prairie vegetation types in the North Chicago Wetland 
Mitigation Site, Lake County, Illinois.  Corrections for multiple-compariosn error rates are Bonferroni 
adjustments (p  = 0.05/number of tests).  Alpha shown for each group of data and analyses.  Probabilities for 
significant tests are shown in bold.  * data are calculated as the quadrat mean; ++ data are calculated at the plot 
scale, combining species from all quadrats.
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SPECIES % Freq.
Avg. 
Density % IV % Freq. Avg. Density % IV
Rhamnus cathartica* 100.00 29.21 37.44 100.00 32.00 41.62
Cornus racemosa 72.41 13.69 20.40 56.25 21.19 26.06
Lonicera X bella* 62.07 4.41 10.90 62.50 2.25 11.30
Viburnum lentago 48.28 4.10 9.08 25.00 1.13 4.71
Rhamnus frangula* 34.48 0.62 4.40 25.00 0.44 4.14
Crataegus pruinosa/coccinea 31.03 1.03 4.39 12.50 0.13 1.99
Prunus virginiana 13.79 0.28 1.79 6.25 0.06 1.00
Cornus stolonifera 10.34 0.66 1.74 6.25 0.06 1.00
Crataegus species 10.34 0.17 1.31 0.00 0.00 0.00
Malus ioensis 10.34 0.14 1.28 0.00 0.00 0.00
Vitis riparea 10.34 0.10 1.25 12.50 0.25 2.09
Crataegus calpodendron 6.90 0.21 0.96 0.00 0.00 0.00
Viburnum opalus 6.90 0.10 0.86 0.00 0.00 0.00
Crataegus punctata 6.90 0.07 0.83 0.00 0.00 0.00
Populus tremuloides 3.45 0.45 0.79 0.00 0.00 0.00
Cornus obliqua 3.45 0.10 0.48 6.25 0.13 1.05
Rhus glabra 3.45 0.07 0.45 0.00 0.00 0.00
Crataegus mollis 3.45 0.03 0.42 0.00 0.00 0.00
Fraxinus pennsylvanica var. sub. 3.45 0.03 0.42 0.00 0.00 0.00
Malus pumila 3.45 0.03 0.42 0.00 0.00 0.00
Prunus americana 3.45 0.03 0.42 0.00 0.00 0.00
Amelanchier sanguinea 0.00 0.00 0.00 6.25 0.19 1.10
Viburnum recognitum 0.00 0.00 0.00 6.25 0.06 1.00
Zanthoxylum americanum 0.00 0.00 0.00 6.25 2.44 2.96
Mean density / plot 55.55 100.00 60.31 100.00
Density/ha 22,220.69 24,125.00
OLD FIELD/SHRUBLAND PRAIRIE
Table 4.  Summary shrub abundance data for species recorded in the Old Field/Shrubland plots (n = 29) and Prairie 
plots (n = 16) in the North Chicago Wetland Mitigation Site, Lake County, Illinois.  Data are shown in descending 
rank order of importance (% IV = percent importance value [sum of relative frequency and density]) for Old 
Field/Shrubland data.  * = non-native speices.
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Basal Area/ha Density/ha IV200
Populus deltoidies 7.52 50.02 81.66
Rhamnus cathartica* 1.00 75.02 38.22
Crataegus pruinosa/coccinea 0.52 50.02 24.27
Quercus macrocarpa 1.69 25.01 23.84
Acer negundo 0.81 37.51 21.61
Prunus serotina 0.66 12.50 10.40
12.20 250.08 200.00
mean tree density/25-m2 plot 5
mean spp. #/25-m2 plot 2.75
Table 5.  Summary tree sample data in descending rank order of 
importance from the North Chicago Wetland Mitigation Site in Lake 
County, Illinois.  Of 62 sample plots, only four had trees (woody stems > 
10 cm dbh).  IV200 is importance value (sum of relative density and 
relative basal area).  * = non-native species.
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Variable Lambda 1 Variable Lambda A P F
Mean C  0.54 Mean C  0.53 0.001 4.73
% Ground Cover 0.52 FQI     0.45 0.001 4.21
FQI     0.52 % Ground Cover 0.28 0.001 2.78
% Shrub Canopy 0.45 Non-Native Species Richness 0.21 0.001 2.16
LAI     0.43 Simpson's Dominance Index 0.22 0.004 2.3
Native Species Richness 0.41 Shannon-Wiener Diversity Index (H'n) 0.13 0.061 1.4
% Bare Ground 0.39 % Bare Ground 0.12 0.111 1.23
Non-Native Species Richness 0.39 Native Species Richness 0.11 0.143 1.24
Shrub Density 0.31 Shrub Density 0.11 0.204 1.19
Simpson's Dominance Index 0.29 LAI     0.08 0.672 0.87
Shannon-Wiener Diversity Index (H'n) 0.18 % Shrub Canopy 0.09 0.576 0.89
Table 6.  Forward selection results for environmental variables and global permutation test (1,000 Monte-Carlo permutations) 
showing relation between species and environmental variables with Canonical Correspondence Analysis at the North Chicago 
Wetland Mitigation Site in Lake County, Illinois.  Marginal effects rank variables according to the variance in the species data 
explained singly; conditional effects show the variation explained in the rank order of their inclusion in the model (remaining 
variance is re-calculated once preceding variable is removed from the model).  70.7% of the variance in environment-species 
relations were explained in the first 4 ordination axes.  Test of significance of the first canonical axis: eigenvalue = 0.593; F-ratio = 
4.07, p = 0.001.  Test of significance of all cononical axes: Trace = 2.326; F-ratio = 2.27, p  = 0.001.   The Bonferroni correction for 
multiple comparisons was applied (p < 0.05/11, or p  = 0.0045).
Marginal Effects Conditional Effects
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SPECIES
% 
Freq.
% 
Cover % IV SPECIES % Freq.
% 
Cover % IV
Typha angustifolia* 92 57.80 40.85 Carex stricta 88.9 41.11 26.84
Phalaris arundinacea* 28 7.68 7.11 Calamagrostis canadensis 66.7 11.11 10.30
Lythrum salicaria* 44 4.08 6.89 Carex sartwellii 11.1 8.89 5.22
Polygonum punctatum 36 3.12 5.52 Spartina pectinata 11.1 6.67 4.12
Impatiens capensis 24 2.68 4.00 Leersia oryzoides 22.2 5.00 4.08
Pilea pumila 20 2.52 3.49 Eupatorium maculatum 33.3 2.56 3.65
Leersia oryzoides 12 3.00 2.89 Helianthus grosseserratus 33.3 2.56 3.65
Calamagrostis canadensis 12 1.60 2.14 Lycopus americanus 44.4 0.89 3.62
Bidens frondosa 16 0.68 2.07 Solidago gigantea 33.3 2.22 3.49
Alisma plantago aquatica 16 0.52 1.99 Lythrum salicaria* 33.3 1.00 2.88
Iris shrevei 12 1.08 1.86 Polygonum amphibium 33.3 1.00 2.88
Solanum dulcamara* 12 0.72 1.67 Cicuta maculata 22.2 1.89 2.53
Carex sp. 12 0.36 1.48 Verbena hastata 22.2 1.89 2.53
Myosoton aquaticum* 8 0.68 1.22 Aster puniceus 22.2 1.44 2.31
Epilobium coloratum 8 0.40 1.07 Galium tinctorium 22.2 0.78 1.97
Mentha arvensis 8 0.32 1.03 Calystegia sepium 22.2 0.44 1.81
Polygonum amphibium 8 0.32 1.03 Apocynum sibiricum 11.1 1.67 1.62
Eupatorium maculatum 8 0.24 0.98 Iris shrevei 11.1 1.67 1.62
Lycopus americanus 8 0.20 0.96 Eupatorium perfoliatum 11.1 1.33 1.46
Galium tinctorium 8 0.16 0.94 Lycopus rubellus 11.1 0.78 1.18
Bidens connata 4 0.60 0.75 Sagittaria latifolia 11.1 0.78 1.18
Boehmeria cylindrica 4 0.60 0.75 Carex cristatella 11.1 0.56 1.07
Carex stricta 4 0.40 0.64 Carex lanuginosa 11.1 0.56 1.07
Cicuta maculata 4 0.40 0.64 Eleocharis erythropoda 11.1 0.56 1.07
Sagittaria latifolia 4 0.40 0.64 Glyceria striata 11.1 0.56 1.07
Salix petiolaris 4 0.40 0.64 Juncus dudleyi 11.1 0.56 1.07
Scirpus fluviatilis 4 0.40 0.64 Scirpus fluviatilis 11.1 0.56 1.07
Sium suave 4 0.28 0.58 Agrostis alba 11.1 0.33 0.96
Asclepias incarnata 4 0.20 0.53 Bidens aristosa 11.1 0.33 0.96
Helianthus grosseserratus 4 0.20 0.53 Mentha arvensis 11.1 0.33 0.96
Polygonum persicaria* 4 0.20 0.53 Scutellaria lateriflora 11.1 0.22 0.90
Salix exigua 4 0.20 0.53 Melilotus alba* 11.1 0.11 0.85
Verbena hastata 4 0.20 0.53 TOTALS 100.3 100.00
Eleocharis erythropoda 4 0.12 0.49
Juncus torreyi 4 0.12 0.49
Rorippa islandica 4 0.12 0.49
Viola sp 4 0.08 0.47
Bidens aristosa 4 0.04 0.45
Geum laciniatum 4 0.04 0.45
TOTALS 93.16 100.00
Table 7.  List of species in wetland plots in descending rank order of importance in the marsh and sedge meadow 
vegetation types at the North Chicago Wetland Mitigation Site in Lake County, Illinois.  Freq. = frequency, IV = 
importance value (sum of relative frequency and cover).  * = non-native species.  See Appendix 3 for an alphabetic 
listing of species with species characteristics and corresponding common names.  Old Field/Shrubland data are from 29 
vegetation sampling plots, Prairie data are from 16 plots.
MARSH SEDGE MEADOW
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Mean SE Mean SE t-stat p
Ground Layer Spp. Richness & 
Diversity p = 0.01
Native Spp. Density/Quadrat 2.83 2.64 6.10 2.43 -2.40 0.0371
Non-Native Sp Density/Quadrat 1.88 0.09 0.60 0.19 3.81 0.0066
% of Non-Native Species/Quadrat 39.82 8.96
Shannon-Wiener Diversity (natives) 2.03 0.58 1.18 0.23 2.05 0.0676
Simpson's Dominance Index (all spp.) 0.32 0.03 0.43 0.03 -0.80 0.4466
% Vegetation Cover 93.18 569.06 92.80 43.02 0.03 0.9783
Florisitic Quality Assessment p = 0.0125
Mean C 1.22 0.19 3.46 0.39 -4.66 0.0023
Mean Cn 1.96 0.36 3.85 0.18 -4.41 0.0007
FQI 2.53 1.55 8.33 2.52 -4.68 0.0003
FQIn 3.69 2.10 9.08 1.23 -5.01 0.0003
Table 8.  Paired comparisons between marsh and sedge meadow plot samples for ground layer species 
richness and diversity, and Floristic Quality Assessment values from the North Chicago Wetland Mitigation 
Site in Lake County, Illinois.  SE = standard error.  Bonferroni adjustment for multiple comparisons (p  = 
0.05/no. of comparisons) is applied.
Marsh (n = 12) Sedge Meadow (n = 5)
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% Freq.
Density/ 
25-m2 IV200
Rhamnus frangula* 11.76 11 74.07
Salix exigua 5.88 9 50.00
Cornus obliqua 5.88 4 31.48
Viburnum lentago 5.88 2 24.07
Populus deltoides 5.88 1 20.37
27 200.00
% Shrub Cover 3.82
Stem Density 1.59
Table 9.  Shrub data from wetland sampling plots 
showing species in descending rank order of importance 
(IV200 - sum of relative frequency and density) in the 
North Chicago Wetland Mitigation Site, Lake County, 
Illinois.  * = non-native species.
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Mean SE Mean SE t-stat p
Ground Layer Spp. Richness & 
Diversity p  = 0.01
Native Spp. Density/Quadrat 3.79 0.77 17.31 1.21 9.46 <0.000001
Non-Native Sp Density/Quadrat 1.50 0.20 4.66 0.28 7.90 <0.000001
% of Non-Native Species/Quadrat 39.53 - 26.91 - - -
Shannon-Wiener Diversity (natives) 1.15 0.19 2.43 0.08 6.26 0.000002
Simpson's Dominance Index (all spp.) 0.43 0.06 0.21 0.03 -3.61 0.00150
% Vegetation Cover 95.06 4.04 123.80 12.23 2.23 0.02995
Florisitic Quality Assessment p  = 0.0125
Mean C 1.88 0.32 2.39 0.12 1.48 0.16
Mean Cn 2.52 0.32 3.05 0.11 1.58 0.13
FQI 4.24 0.86 10.22 0.77 5.18 0.000006
FQIn 5.28 0.84 12.80 0.86 6.26 <0.000001
Shrub Stratum p  = 0.025
Shrub Density 1.59 0.94 57.24 5.08 10.76 <0.000001
% Canopy Cover 3.82 2.48 76.04 3.40 17.15 <0.000001
Wetland (n = 17) Terrestrial (n = 45)
Table 10.  Paired comparisons between wetland and terrestrial plot samples for ground layer species 
richness and diversity, Floristic Quality Assessment values, and shrub data from the North Chicago Wetland 
Mitigation Site in Lake County, Illinois.  SE = standard error.  Bonferroni adjustment for multiple 
comparisons (p  = 0.05/no. of comparisons) is applied.
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Figure 3.  Dendrogram of a cluster analysis identifying the three most prominent groupings in the terrestrial vegetation sample data from the North Chicago Wetland Mitigation Site in Lake County, Illinois.  Cluster 1 ( green) are prairie samples 
including five targeted prairie sample plots and eight plots from the stratified sampling matrix.  Cluster 2 ( red) includes the three remaining targeted prairie sample plots.  Cluster 3 (blue) are plots from the stratified transect samples.  Clusters 1 
are 2 collectively are referred to in the report as the Prairie samples and Cluster 3 is referred to as the Old Field/Shrubland samples.  Clustering was based on the Sørensen similarity distance measure and flexible Beta linkage method (ß = -0.25)
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Figure 5.  Biplot from Detrended Correspondence Analysis of terrestrial vegetation sample data from the North Chicago Wetland 
Mitigation Site, Lake County, Illinois.  86% of the explained variance in species data is explained in the first two ordination axes of the 
DCA.  See Appendix 1 for listing of plant species names with the corresponding 6-letter acronyms used in the figure.  Mesic Prairie plots 
with grey borders were plots from the stratified transect samples; plots without borders were from the targeted high-quality reference 
prairie plots.
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Figure 7.  Comparison of abundance (% IV = proportion of importance value [sum of relative frequency and cover]) and 
species richness among physiognomic groups in the terrestrial vegetation sample data from the North Chicago Wetladn 
Mitigation site in Lake County, Illinois.  OF = Old Field/Shrubland plot sample data, A = annual, B = biennial, P = perennial, 
N2 = nitrogen-fixing, P-Grass C3 = cool season grasses, P-Grass C4 = warm-season grasses, W = woody.
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Figure 10.  Tri-scatterplot from Canonical Correspondence Analysis (CCA) of the terrestrial vegetation sample data from the North Chicago Wetland Mitigation Site in Lake 
County, Illinois.  About 71% of the variance in species-"environment" relations is explained in four CCA ordination axes.  Vector length is proportionate to amount of 
variance explained in the species-environment relations.  See Appendix 1 for a listing of plant species names corresponding to the acronyms used in this figure.  CDom = 
Simpson's Index of Dominance, FQI = Floristic Quality Index, H'n = Shannon-Wiener Index of Diversity (using native species), LAI = Leaf Area Index, Mean C = Mean 
Coefficient of Conservatism.
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ACRO- 
NYMS SPECIES % Freq.
% 
Cover IV 200
% 
Freq.
% 
Cover IV 200 CC WC
Wet- 
ness
Physiog- 
nomy Common Name
ACENEG Acer negundo 17.24 0.063 0.56 6.25 0.010 0.13 1 -2 FACW- Tree Boxelder
ACESAI Acer saccharinum 10.34 0.023 0.33 18.75 0.042 0.40 1 -3 FACW Tree Silver Maple
ACHMIL Achillea millefolium* 17.24 0.131 0.61 87.50 1.610 2.49 0 3 FACU P-Forb Common Milfoil
AGRGRY Agrimonia gryposepala 6.90 0.188 0.33 18.75 0.163 0.45 3 2 FACU+ P-Forb Tall Agrimony
AGRALA Agrostis alba 34.48 0.608 1.44 75.00 4.438 3.49 0 -3 FACW P-Grass Red Top
AGRALP Agrostis alba var. palustris - - - 6.25 3.354 1.62 8 -3 FACW P-Grass Creeping Bent Grass
ALLPET Alliaria petiolata* 6.90 0.073 0.26 - - - 0 0 FAC B-Forb Garlic Mustard
ALLCAC Allium canadense 51.72 10.698 8.45 6.25 0.010 0.13 2 3 FACU P-Forb Wild Garlic
ALLCER Allium cernuum - - - 43.75 3.031 2.23 7 5 UPL P-Forb Nodding Wild Onion
AMBART Ambrosia artemisiifolia 6.90 0.017 0.22 6.25 0.010 0.13 0 3 FACU A-Forb Common Ragweed
AMEARB Amelanchier cf. sanguinea 24.14 0.069 0.78 25.00 0.042 0.52 10 5 UPL Shrub Round-leaved Serviceberry
ANDGER Andropogon gerardii 3.45 0.063 0.14 37.50 11.167 5.73 5 1 FAC- P-Grass Big Bluestem
ANECYL Anemone cylindrica 10.34 0.131 0.40 0.00 0.000 0.00 8 5 UPL P-Forb Candle Anemone
ANEVIR Anemone virginiana 72.41 1.800 3.36 81.25 0.956 2.07 4 5 UPL P-Forb Tall Anemone
ANTNEG Antennaria neglecta 17.24 0.135 0.61 62.50 4.229 3.15 4 5 UPL P-Forb Cat's Foot
APOAND Apocynum androsaemifolium 3.45 0.063 0.14 - - - 6 5 UPL P-Forb Spreading Dogbane
APOSIB Apocynum sibiricum - - - 6.25 0.006 0.13 2 -1 FAC+ P-Forb Indian Hemp
AQUCAN Aquilegia canadensis - - - 6.25 0.063 0.15 5 1 FAC- P-Forb Columbine
ARITRI Arisaema triphyllum 3.45 0.313 0.31 - - - 4 -2 FACW- P-Forb Indian Turnip
ASCINC Asclepias incarnata - - - 6.25 0.063 0.15 4 -5 OBL P-Forb Swamp Milkweed
ASCPUR Asclepias purpurascens 3.45 0.063 0.14 - - - 7 3 FACU P-Forb Purple Milkweed
ASCTUB Asclepias tuberosa var interior - - - 18.75 0.083 0.42 5 5 UPL P-Forb Butterflyweed
ASTAZU Aster azureus - - - 37.50 1.583 1.46 7 5 UPL P-Forb Sky-blue Aster
ASTDRU Aster drummondii 72.41 3.308 4.33 62.50 2.094 2.20 3 3 FACU P-Forb Drummond's Aster
ASTERI Aster ericoides 20.69 0.181 0.74 93.75 2.100 2.83 4 4 FACU- P-Forb Heath Aster
ASTLAT Aster lateriflorus 58.62 2.848 3.61 37.50 0.719 1.08 2 -2 FACW- P-Forb Side-flowering Aster
ASTNOV Aster novae-angliae 3.45 0.081 0.16 31.25 0.288 0.76 4 -3 FACW P-Forb New England Aster
ASTPIL Aster pilosus 10.34 0.027 0.33 25.00 0.177 0.58 0 4 FACU- P-Forb Hairy Aster
ASTPRA Aster praealtus 17.24 0.283 0.71 18.75 1.138 0.89 4 -5 OBL P-Forb Willow Aster
ASTSAG Aster sagittifolius 6.90 0.073 0.26 - - - 4 5 UPL P-Forb Arrow-leaved Aster
OLD FIELD/SHRUBLAND PRAIRIE SPECIES CHARACTERISTICS
Appendix 1.  List of vascular plant species from terrestrial vegetation sample plots and abundance data for the two main vegetation types, Old FieldShrubland and Prairie.  Old Field 
sampled with 29 plots (87 quadrats) and prairie was sampled with 16 plots (48 quadrats).  Freq. = frequency, IV200 = importance value (sum of relative frequency and relative 
cover), CC = coefficient of conservatism (Taft et al. 1997), WC = Wetness Coefficient.  Mean C = average coefficient of conservatism, FQI = floristic quality index.  Acronyms are 
provided as a key to Figures 5 and 10.
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Freq.
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Wet- 
ness
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OLD FIELD/SHRUBLAND PRAIRIE SPECIES CHARACTERISTICS
ASTSIM Aster simplex 41.38 0.363 1.49 37.50 0.240 0.86 3 -5 OBL P-Forb Panicled Aster
BARVUL Barbarea vulgaris* 3.45 0.010 0.11 - - - 0 0 FAC B-Forb Winter Cress
BIDFRO Bidens frondosa - - - 6.25 0.010 0.13 1 -3 FACW A-Forb Common Beggar's Ticks
BOTDIO Botrychium dissectum  var. obluquum 3.45 0.010 0.11 - - - 4 0 FAC Fern Bronze Fern
BROKAL Bromus kalmii - - - 18.75 0.198 0.47 10 0 FAC P-Grass Prairie Brome
CACPLA Cacalia tuberosa - - - 12.50 0.500 0.48 10 0 FAC P-Forb Prairie Indian Plantain
CALCAN Calamagrostis canadensis 3.45 0.010 0.11 - - - 3 -5 OBL P-Grass Blue Joint Grass
cxoval Carex sp. (section Ovales) 3.45 0.063 0.14 - - - P-Sedge
CXBLAN Carex blanda 10.34 0.573 0.68 12.50 0.198 0.34 2 0 FAC P-Sedge Common Wood Sedge
CXBUXB Carex buxbaumii - - - 6.25 2.625 1.30 9 -5 OBL P-Sedge Dark-scaled Sedge
CXCRIS Carex cristatella 6.90 0.375 0.45 - - - 3 -4 FACW+ P-Sedge Crested Oval Sedge
CXGRNG Carex granularis 68.97 1.144 2.83 68.75 2.104 2.33 2 -4 FACW+ P-Sedge Pale Sedge
CXHIRS Carex hirsutella 10.34 0.083 0.37 25.00 1.042 0.97 5 4 FACU- P-Sedge Hairy Green Sedge
CXLANU Carex lanuginosa 13.79 0.271 0.59 25.00 6.833 3.55 4 -5 OBL P-Sedge Wooly Sedge
cxster Carex sp. 1 (vegetative) 3.45 0.038 0.13 6.25 0.010 0.13
cxlvs2m Carex sp. 2 (vegetative) - - - 6.25 0.010 0.13
CXSTRC Carex stricta 17.24 2.406 2.07 - - - 5 -5 OBL P-Sedge Common Tussock Sedge
CXTENE Carex tenera 6.90 0.188 0.33 - - - 5 -1 FAC+ P-Sedge Narrow-leaved Oval Sedge
CXUMBE Carex umbellata 31.03 0.333 1.16 - - - 6 5 UPL P-Sedge Early Oak Sedge
CASCOC Castilleja coccinea - - - 12.50 0.135 0.31 8 0 FAC A-Forb Indian Paintbrush
CERVUL Cerastium vulgatum* 17.24 0.056 0.56 68.75 0.298 1.52 0 3 FACU P-Forb Common Mouse-ear Chickweed
CICMAC Cicuta maculata 3.45 0.010 0.11 - - - 4 -5 OBL B-Forb Water Hemlock
CIRLUT Circaea lutetiana 37.93 2.250 2.60 - - - 2 3 FACU P-Forb Enchanter's Nightshade
CIRARV Cirsium arvense* 3.45 0.010 0.11 - - - 0 3 FACU P-Forb Field Thistle
CIRDIS Cirsium discolor - - - 6.25 0.006 0.13 3 5 UPL B-Forb Pasture Thistle
COMUMBComandra umbellata - - - 31.25 0.583 0.89 6 3 FACU P-Forb Bastard Toad-flax
CORALT Cornus alternifolia 3.45 0.063 0.14 - - - 7 5 UPL Tree Alternate-leaved Dogwood
COROBL Cornus obliqua 3.45 0.063 0.14 - - - 4 -5 OBL Shrub Pale Dogwood
CORRAC Cornus racemosa 93.10 11.025 9.92 93.75 12.533 7.48 2 -2 FACW- Shrub Gray Dogwood
CORAME Corylus americana - - - 6.25 1.771 0.92 4 0 FAC Shrub American Filbert
CRACOA Crataegus  cf coccinea 10.34 0.090 0.37 - - - 5 5 UPL Tree Scarlet Hawthorn
CRAPRU Crataegus  cf pruinosa 17.24 0.490 0.84 31.25 0.167 0.71 3 5 UPL Tree Frosted Hawthorn
CRACRU Crataegus crus-galli 17.24 0.046 0.55 12.50 0.017 0.26 2 0 FAC Tree Cock-spur Hawthorn
CRAMOL Crataegus mollis 3.45 0.006 0.11 - - - 2 -2 FACW- Tree Downy Hawthorn
crasee Crataegus sp. (seedlings) 48.28 0.185 1.59 56.25 0.573 1.39
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DANSPI Danthonia spicata 10.34 0.438 0.60 6.25 0.063 0.15 3 5 UPL P-Grass Poverty Oat Grass
DAUCAR Daucus carota* 34.48 0.488 1.36 68.75 5.192 3.70 0 4 FACU- B-Forb Queen Anne's Lace
DIAARM Dianthus armeria* - - - 6.25 0.021 0.14 0 5 UPL A-Forb Deptford Pink
PANIMP Dichantelium implicatum 31.03 0.215 1.08 31.25 0.446 0.83 2 0 FAC P-Grass Old Field Panic Grass
PANOLS Dichanthelium oligosanthes 10.34 0.031 0.33 - - - 3 3 FACU P-Grass Scribner's Panic Grass
PANVIV Dichanthelium villosissimum 51.72 0.738 2.05 75.00 0.542 1.76 5 5 UPL P-Grass White-haired Panic Grass
dic1 Dicot seedling 1 - - - 6.25 0.031 0.14
dic2 Dicot seedling 2 3.45 0.010 0.11 - - -
dic3 Dicot seedling 3 3.45 0.010 0.11 - - -
dic4 Dicot seedling 4 3.45 0.010 0.11 - - -
DIPLAC Dipsacus laciniatus* 3.45 0.038 0.13 - - - 0 5 UPL B-Forb Cut-leaved Teasel
ELYTRA Elymus trachycaulus - - - 6.25 0.063 0.15 8 3 FACU P-Grass Bearded Wheat Grass
ELYVIR Elymus virginiana 3.45 0.010 0.11 - - - 4 -2 FACW- P-Grass Virginia Wild Rye
EQUARV Equisetum arvense 20.69 1.088 1.33 12.50 0.660 0.55 0 0 FAC Fern Common Horsetail
ERIANN Erigeron annuus 27.59 0.342 1.06 50.00 0.127 1.07 1 1 FAC- B-Forb Annual Fleabane
ERIPHI Erigeron philadelphicus 20.69 0.408 0.89 - - - 3 -3 FACW P-Forb Marsh Fleabane
ERISTR Erigeron strigosus 13.79 0.229 0.57 68.75 0.881 1.78 2 1 FAC- P-Forb Daisy Fleabane
EUPALT Eupatorium altissimum 3.45 0.006 0.11 6.25 0.073 0.16 2 3 FACU P-Forb Tall Boneset
EUPPER Eupatorium perfoliatum - - - 6.25 0.010 0.13 4 -4 FACW+ P-Forb Common Boneset
EUPRUG Eupatorium rugosum 3.45 0.125 0.19 - - - 2 3 FACU P-Forb White Snakeroot
EUPCOR Euphorbia corollata - - - 6.25 0.188 0.21 3 5 UPL P-Forb Flowering Spurge
EUTGRA Euthamia graminifolia 10.34 0.215 0.45 43.75 0.521 1.12 3 -2 FACW- P-Forb Grass-leaved Goldenrod
FRAVIR Fragaria virginiana 82.76 2.683 4.24 81.25 3.813 3.34 2 1 FAC- P-Forb Wild Strawberry
FRAPES Fraxinus pennsylvanica var. subinteg 10.34 0.092 0.37 18.75 0.208 0.47 2 -3 FACW Tree Green Ash
GALOBT Galium obtusum 6.90 0.198 0.34 12.50 0.563 0.50 5 -4 FACW+ P-Forb Wild Madder
GALTRO Galium triflorum 20.69 0.142 0.72 18.75 0.146 0.44 4 2 FACU+ P-Forb Sweet-scented Bedstraw
GENALB Gentiana alba 6.90 0.167 0.32 31.25 0.327 0.78 9 3 FACU P-Forb Pale Gentian
GENAND Gentiana andrewsii - - - 25.00 0.146 0.57 7 -3 FACW P-Forb Closed Gentian
GENQUI Gentianella quinquefolia 3.45 0.010 0.11 25.00 0.094 0.55 7 0 FAC A-Forb Stiff Gentian
GEUALE Geum aleppicum 44.83 0.371 1.60 50.00 0.146 1.08 6 -1 FAC+ P-Forb Yellow Avens
GEUCAN Geum canadense 6.90 0.069 0.25 12.50 0.021 0.26 2 0 FAC P-Forb White Avens
GLYSTR Glyceria striata 10.34 0.188 0.43 18.75 0.135 0.44 4 -5 OBL P-Grass Fowl Manna Grass
HACVIR Hackelia virginiana 3.45 0.010 0.11 - - - 1 1 FAC- P-Forb Stickseed
HELGRO Helianthus grosseserratus 13.79 0.502 0.74 43.75 2.479 1.99 2 -2 FACW- P-Forb Sawtooth Sunflower
HELRIG Helianthus rigidus 3.45 0.010 0.11 43.75 2.271 1.90 6 5 UPL P-Forb Prairie Sunflower
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HELSTR Helianthus strumosus 3.45 0.006 0.11 6.25 0.013 0.13 3 5 UPL P-Forb Pale-leaved Sunflower
HIECAE Hieracium caespitosum* 13.79 0.544 0.77 62.50 2.281 2.28 0 5 UPL P-Forb Field Hawkweed
HYPPER Hypericum perforatum* 6.90 0.044 0.24 - - - 0 5 UPL P-Forb Common St. John's Wort
HYPPUN Hypericum punctatum 48.28 0.238 1.62 31.25 0.083 0.67 3 -1 FAC+ P-Forb Spotted St. John's Wort
HYPHIR Hypoxis hirsuta 6.90 0.375 0.45 18.75 0.500 0.60 6 0 FAC P-Forb Yellow Star Grass
JUNDUD Juncus dudleyi 3.45 0.063 0.14 - - - 4 0 FAC P-Forb Dudley's Rush
JUNINT Juncus interior 3.45 0.010 0.11 25.00 0.396 0.68 3 -1 FAC+ P-Forb Inland Rush
JUNTEN Juncus tenuis 27.59 0.196 0.96 43.75 0.621 1.16 0 0 FAC P-Forb Path Rush
JUNVIR Juniperis virginiana 13.79 0.042 0.45 18.75 0.083 0.42 1 3 FACU Tree Eastern Red Cedar
LACSER Lactuca serriola* - - - 6.25 0.010 0.13 0 0 FAC B-Forb Prickly Lettuce
lactsp Lactuca  sp. (seedlings) 6.90 0.021 0.22 - - -
LESCAP Lespedeza capitata 3.45 0.063 0.14 18.75 0.260 0.49 4 3 FACU P-Forb Round-headed Bush Clover
LEUVUL Leucanthemum vulgare* 34.48 0.315 1.25 81.25 0.600 1.91 0 5 UPL P-Forb Ox-eye Daisy
LIAASP Liatris aspera - - - 18.75 0.135 0.44 7 5 UPL P-Forb Rough Blazing Star
LIASPI Liatris cf spicata 3.45 0.063 0.14 50.00 1.125 1.51 7 0 FAC P-Forb Marsh Blazing Star
LIAPYC Liatris pycnostachya - - - 6.25 0.063 0.15 6 1 FAC- P-Forb Prairie Blazine Star
LILMIC Lilium michiganense 3.45 0.073 0.15 - - - 6 -1 FAC+ P-Forb Michigan Lily
LITCAN Lithospermum canescens - - - 37.50 0.438 0.95 6 5 UPL P-Forb Hoary Puccoon
LOBSPI Lobelia spicata 34.48 0.483 1.36 68.75 0.340 1.54 4 0 FAC P-Forb Pale Spiked Lobelia
LONBEL Lonicera X bella* 75.86 5.677 5.96 56.25 1.038 1.60 0 3 FACU Shrub Showy Fly Honeysuckle
LYCAME Lycopus americanus 6.90 0.069 0.25 - - - 3 -5 OBL P-Forb Common Water Horehound
LYCUNI Lycopus uniflorus 3.45 0.021 0.12 - - - 7 -5 OBL P-Forb Nothern Bugle Weed
LYTSAL Lythrum salicaria* 3.45 0.063 0.14 6.25 0.010 0.13 0 -5 OBL P-Forb Purple Loosestrife
MALPUM Malus pumila* - - - 6.25 0.010 0.13 0 5 UPL Tree Apple
MEDLUP Medicago lupulina* - - - 18.75 0.083 0.42 0 1 FAC- A-Forb Black Medick
MELALB Melilotus alba* 10.34 0.035 0.34 37.50 0.590 1.02 0 3 FACU B-Forb White Sweet Clover
MONFIS Monarda fistulosa 27.59 0.608 1.23 93.75 1.265 2.46 4 3 FACU P-Forb Wild Bergamot
OENBIB Oenothera biennis 3.45 0.006 0.11 - - - 1 3 FACU B-Forb Common Evening Primrose
OENPER Oenothera perennis - - - 6.25 0.063 0.15 8 0 FAC P-Forb Small Sundrops
OSMCLI Osmorhiza claytonii 3.45 0.010 0.11 - - - 3 4 FACU- P-Forb Hairy Sweet Cicely
OXASTR Oxalis stricta 55.17 0.421 1.95 25.00 0.073 0.54 0 3 FACU P-Forb Tall Wood Sorrel
OXYRIG Oxypolis rigidor 10.34 0.219 0.45 6.25 0.063 0.15 7 -5 OBL P-Forb Cowbane
PARINT Parthenium integrifolium - - - 37.50 6.948 3.85 8 5 UPL P-Forb Wild Quinine
PARQUI Parthenocissus quinquefolia 31.03 2.073 2.28 6.25 0.073 0.16 2 1 FAC- W-Vine Virginia Creeper
PENDIG Penstemon digitalis 10.34 0.110 0.39 6.25 0.792 0.48 4 1 FAC- P-Forb Foxglove Beard Tongue
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PHAARU Phalaris arundinacea* 3.45 0.063 0.14 - - - 0 -4 FACW+ P-Grass Reed Canary Grass
PHLPRA Phleum pratense* - - - 6.25 0.010 0.13 0 3 FACU P-Grass Timothy
PHLGLA Phlox glaberrima 3.45 0.083 0.16 - - - 6 -3 FACW P-Forb Smooth Phlox
PHLPIP Phlox pilosa 3.45 0.063 0.14 6.25 0.010 0.13 7 1 FAC- P-Forb Sand Prairie Phlox
PHRLEP Phryma leptostachya 3.45 0.010 0.11 - - - 4 5 UPL P-Forb Lopseed
PLARUG Plantago rugelii 3.45 0.063 0.14 6.25 0.010 0.13 0 0 FAC A-Forb Red-stalked Plantain
POABUL Poa bulbosa (cf.)* 3.45 0.010 0.11 - - - 0 5 UPL P-Grass Bulbous Blue Grass
POACOM Poa compressa* 55.17 2.633 3.37 75.00 1.029 1.97 0 2 FACU+ P-Grass Canadian Blue Grass
POAPRA Poa pratensis* 44.83 1.754 2.49 62.50 4.496 3.27 0 1 FAC- P-Grass Kentucky Blue Grass
poasp2 Poaceae # 2 3.45 0.063 0.14 - - -
POLVER Polygala verticillata - - - 6.25 0.010 0.13 5 5 UPL A-Forb Whorled Milkwort
POLCOM Polygonatum commutatum 6.90 0.094 0.27 6.25 0.063 0.15 4 3 FACU P-Forb Great Solomon Seal
POPTRE Populus tremuloides 3.45 0.135 0.19 - - - 3 0 FAC Tree Quaking Aspen
POTARU  Potentilla arguta - - - 12.50 0.021 0.26 10 4 FACU- P-Forb Prairie Cinquefoil
POTREC Potentilla recta* 3.45 0.006 0.11 6.25 0.010 0.13 0 5 UPL P-Forb Sulfur Cinquefoil
POTSIM Potentilla simplex 58.62 3.281 3.89 62.50 2.438 2.35 3 4 FACU- P-Forb Common Cinquefoil
PRERAC Prenanthes racemosa - - - 25.00 0.896 0.90 8 -3 FACW P-Forb Glaucous White Lettuce
PRUVUE Prunella vulgaris var. elongata 55.17 0.635 2.08 81.25 0.667 1.94 1 0 FAC P-Forb Self-heal
PRUAMA Prunus americana 10.34 0.385 0.56 31.25 0.346 0.79 3 5 UPL Tree American Plum
PRUSER Prunus serotina 27.59 0.156 0.94 25.00 0.094 0.55 1 3 FACU Tree Wild Black Cherry
PRUVIR Prunus virginiana 6.90 0.125 0.29 6.25 0.073 0.16 3 1 FAC- Shrub Common Choke Cherry
PYCVIR Pycnanthemum virginianum 10.34 0.313 0.52 25.00 1.435 1.14 5 -4 FACW+ P-Forb Common Mountain Mint
QUEMAC Quercus macrocarpa 3.45 0.010 0.11 - - - 5 1 FAC- Tree Burr Oak
QUEPAL Quercus palustris 6.90 0.021 0.22 - - - 4 -3 FACW Tree Pin Oak
RANABO Ranunculus abortivus 6.90 0.017 0.22 - - - 1 -2 FACW- A-Forb Little-leaf Buttercup
RANREC Ranunculus recurvatus 6.90 0.021 0.22 - - - 5 -3 FACW A-Forb Hooked Buttercup
RATPIN Ratibida pinnata 31.03 0.625 1.34 93.75 3.258 3.35 4 5 UPL P-Forb Yellow Coneflower
RHACAT Rhamnus cathartica* 100.00 60.731 42.11 93.75 23.108 12.19 0 3 FACU Shrub Common Buckthorn
RHAFRA Rhamnus frangula* 55.17 2.242 3.12 62.50 0.660 1.56 0 -1 FAC+ Shrub Glossy Buckthorn
ROSBLA Rosa blanda 3.45 0.006 0.11 6.25 0.313 0.27 4 3 FACU Shrub Early Wild Rose
ROSCAR Rosa carolina 37.93 0.575 1.52 62.50 2.542 2.40 4 4 FACU- Shrub Pasture Rose
ROSMUL Rosa multiflora* 24.14 0.346 0.96 6.25 0.063 0.15 0 3 FACU Shrub Japanese Rose
RUBFLA Rubus flagellaris 13.79 0.431 0.70 6.25 0.917 0.53 2 4 FACU- Shrub Common Dewberry
RUBOCC Rubus occidentalis 3.45 0.135 0.19 6.25 0.375 0.29 2 3 FACU Shrub Black Raspberry
RUBPEN Rubus pensilvanicus 48.28 1.210 2.24 68.75 3.113 2.78 2 1 FAC- Shrub Yankee Blackberry
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RUDHIR Rudbeckia hirta 48.28 0.606 1.86 87.50 1.042 2.23 2 3 FACU P-Forb Black-eyed Susan
SANCAS Sanicula canadensis 44.83 0.681 1.80 18.75 0.044 0.40 4 2 FACU+ B-Forb Canadian Black Snakeroot
SCHSCO Schizachyrium scoparium 3.45 0.010 0.11 43.75 13.458 6.88 5 4 FACU- P-Grass Little Bluestem
SCIPEN Scirpus pendulus 3.45 0.038 0.13 6.25 1.375 0.74 3 -5 OBL P-Sedge Red Bulrush
SCULEO Scutellaria leonardii 10.34 0.042 0.34 18.75 0.042 0.40 5 3 FACU P-Forb Small Skullcap
SENPAU Senecio pauperculus 6.90 0.021 0.22 12.50 0.042 0.27 3 -1 FAC+ P-Forb Balsam Ragwort
SILINT Silphium integrifolium 3.45 0.125 0.19 0.00 0.000 0.00 5 5 UPL P-Forb Rosin Weed
SILTER Silphium terebinthinaceum - - - 31.25 7.542 3.99 4 1 FAC- P-Forb Prairie Dock
SISALB Sisyrinchium albidum 3.45 0.013 0.11 43.75 0.240 0.99 4 3 FACU P-Forb Common Blue-eyed Grass
SISCAM Sisyrinchium campestre 3.45 0.021 0.12 - - - 6 5 UPL P-Forb Prairie Blue-eyed Grass
SISsp1 Sisyrinchium sp.  (vegetative) 3.45 0.010 0.11 - - -
SMIECI Smilax ecirrhata 6.90 0.079 0.26 6.25 0.006 0.13 5 5 UPL P-Forb Upright Carrion Flower
SOLDUL Solanum dulcamara* 6.90 0.021 0.22 - - - 0 0 FAC W-Vine Bittersweet Nightshade
SOLCAN Solidago canadensis 68.97 1.269 2.91 75.00 3.306 2.99 1 3 FACU P-Forb Canada Goldenrod
SOLGIG Solidago gigantea 17.24 0.840 1.06 6.25 2.375 1.18 3 -3 FACW P-Forb Late Goldenrod
SOLJUN Solidago juncea 37.93 2.877 3.00 93.75 18.377 10.08 4 5 UPL P-Forb Early Goldenrod
SOLMIS Solidago missouriensis 20.69 0.535 0.97 31.25 1.198 1.17 4 5 UPL P-Forb Missouri Goldenrod
SOLNEM Solidago nemoralis 27.59 0.425 1.11 81.25 1.704 2.40 3 5 UPL P-Forb Old Field Goldenrod
SOLRIG Solidago rigida 6.90 0.294 0.40 50.00 2.802 2.26 4 4 FACU- P-Forb Rigid Goldenrod
SORNUT Sorghastrum nutans - - - 37.50 8.833 4.69 4 2 FACU+ P-Grass Indian Grass
SPAPEC Spartina pectinata 3.45 0.333 0.32 12.50 1.479 0.91 4 -4 FACW+ P-Grass Prairie Cord Grass
SPHOBO Sphenopholis intermedia 10.34 0.135 0.40 12.50 0.135 0.31 5 0 FAC P-Grass Prairie Wedge Grass
SPIALB Spiraea alba 3.45 0.021 0.12 - - - 6 -4 FACW+ Shrub Meadowsweet
TAROFF Taraxicum officinale* 55.17 0.513 2.01 68.75 0.377 1.56 0 3 FACU P-Forb Common Dandelion
THADAD Thalictrum dasycarpum 3.45 0.063 0.14 12.50 0.083 0.29 5 -2 FACW- P-Forb Purple Meadow Rue
TOXRAD Toxicodendron radicans 13.79 0.521 0.75 - - - 1 3 FACU W-Vine Poison Ivy
TRAOHI Tradescantia ohiensis 10.34 0.142 0.41 12.50 0.031 0.27 3 2 FACU+ P-Forb Common Spiderwort
TRIHYB Trifolium hybridum* - - - 6.25 0.063 0.15 0 1 FAC- P-Forb Alsike Clover
TRIPRA Trifolium pratense* - - - 6.25 0.010 0.13 0 2 FACU+ P-Forb Red Clover
TRIREP Trifolium repens* 6.90 0.019 0.22 12.50 0.323 0.40 0 2 FACU+ P-Forb White Clover
TYPANG Typha angustifolia* 3.45 0.063 0.14 - - - 0 -5 OBL P-Forb Narrow-leaved Cattail
ULMAME Ulmus americana 3.45 0.006 0.11 18.75 0.344 0.53 5 -2 FACW- Tree American Elm
VERVIM Veronicastrum virginicum 6.90 0.021 0.22 - - - 6 0 FAC P-Forb Culver's Root
VIBLEN Viburnum lentago 51.72 2.885 3.43 43.75 0.844 1.26 4 -1 FAC+ Shrub Nannyberry
VIBOPU Viburnum opulus* 24.14 0.229 0.88 6.25 0.010 0.13 0 0 FAC Shrub European High-bush Cranberry
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VIBPRU Viburnum prunifolium 10.34 0.288 0.50 - - - 4 3 FACU Shrub Black Haw
VIBREC Viburnum recognitum 10.34 0.083 0.37 12.50 0.083 0.29 6 -2 FACW- Shrub Smooth Arrowwood
VICAME Vicia americana - - - 37.50 0.333 0.91 6 5 UPL P-Forb American Vetch
VIOPEF Viola peditifida 10.34 0.146 0.41 37.50 0.240 0.86 9 4 FACU- P-Forb Prairie Violet
VIOPRA Viola pratincola 62.07 1.156 2.63 75.00 0.758 1.85 1 0 FAC P-Forb Common Blue Violet
VIOSOR Viola sororia 13.79 0.167 0.53 - - - 3 1 FAC- P-Forb Woolly Blue Violet
VITRIP Vitis riparia 93.10 1.963 4.09 81.25 0.513 1.87 2 -2 FACW- W-Vine Rivervbank Grape
ZANAME Zanthoxylum americanum - - - 6.25 2.396 1.19 4 5 UPL Shrub Prickly Ash
ZIZAPT Zizia aptera 31.03 0.360 1.17 43.75 1.298 1.46 9 3 FACU P-Forb Heart-leaved Meadow Parsnip
ZIZAUR Zizia aurea 6.90 0.090 0.27 12.50 2.438 1.34 6 -1 FAC+ P-Forb Golden Alexanders
TOTALS 155.438 200.00 224.448 200.00
FLORISTIC QUALIY ASSESSMENT
Count (natives) 140 129
Count (adventives) 35 28
Total N 175 157
Mean C 2.94 3.35
Native mean C 3.67 4.08
FQI 34.75 38.05
FQI (Natives only) 43.44 46.31
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TAXON - Amelanchier sanguinea (Pursh) DC.  STATUS - State endangered
PROJECT AREA -  COUNTY - Lake
DATE - 26-Jun-09
LOCATION IN THE PROJECT AREA: (See Figure 8 )
Coordinates - -87.88231 W longitude
  42.30376 N latitude
POPULATION DATA:
population size - 3 stems to 3 m tall
                                   
reproductive state - in fruit
       
voucher - Taft and Kron 2338 (ILLS)
photograph - no
                            
DESCRIPTION OF THE COMMUNITY:
   community 
classification - 
community dominants -
species' associates -
comments/footnotes -
Rhamnus cathartica, Cornus racemosa, Daucus carota, Solidago juncea, 
Ratibida pinnata, Solidago nemoralis, Hieracium caespitosum, Fragaria 
virgininiana, Sisyrinchium albidum, Aster drummondii, Dichanthelium 
implicatum, Lobelia spicata
Rhamnus cathartica, Cornus racemosa, Cornus obliqua, Solidago juncea, 
Solidago nemoralis, Aster drummondii, Equisetum arvense
Amelanthier  seedlings were recorded from 11 other sample plots; 
however, these seedlings could not be determined to species.
APPENDIX 2
          THREATENED AND ENDANGERED SPECIES SUMMARY FORM
mesic prairie/old field
North Chicago Wetland Mitigation 
Site  
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Agrostis alba 0.00 0.00 0.00 11.11 0.33 0.96 0 -3 FACW P-Grass RED TOP
Alisma plantago aquatica 16.00 0.52 1.99 - - - 2 -5 OBL P-Forb COMMON WATER PLANTAIN
Apocynum sibiricum - - - 11.11 1.67 1.62 2 -1 FAC+ P-Forb INDIAN HEMP
Asclepias incarnata 4.00 0.20 0.53 0.00 0.00 0.00 4 -5 OBL P-Forb SWAMP MILKWEED
Aster puniceus - - - 22.22 1.44 2.31 7 -5 OBL P-Forb BRISTLY ASTER
Bidens aristosa 4.00 0.04 0.45 11.11 0.33 0.96 1 -3 FACW A-Forb BUR MARIGOLD
Bidens connata 4.00 0.60 0.75 - - - 2 -5 OBL A-Forb PURPLESTEMMED TICKSEED
Bidens frondosa 16.00 0.68 2.07 - - - 1 -3 FACW A-Forb COMMON BEGGAR'S TICKS
Boehmeria cylindrica 4.00 0.60 0.75 - - - 3 -5 OBL P-Forb FALSE NETTLE
Calamagrostis canadensis 12.00 1.60 2.14 66.67 11.11 10.30 3 -5 OBL P-Grass BLUE JOINT GRASS
Calystegia sepium - - - 22.22 0.44 1.81 1 0 FAC P-Forb AMERICAN BINDWEED
Carex cristatella - - - 11.11 0.56 1.07 3 -4 FACW+ P-Sedge CRESTED OVAL SEDGE
Carex lanuginosa - - - 11.11 0.56 1.07 4 -5 OBL P-Sedge WOOLY SEDGE
Carex sartwellii - - - 11.11 8.89 5.22 5 -5 OBL P-Sedge RUNNING MARSH SEDGE
Carex sp. 12.00 0.36 1.48 - - - - P-Sedge
Carex stricta 4.00 0.40 0.64 88.89 41.11 26.84 5 -5 OBL P-Sedge COMMON TUSSOCK SEDGE
Cicuta maculata 4.00 0.40 0.64 22.22 1.89 2.53 4 -5 OBL B-Forb WATER HEMLOCK
Eleocharis erythropoda 4.00 0.12 0.49 11.11 0.56 1.07 3 -5 OBL P-Sedge RED-ROOTED SPIKE RUSH
Epilobium coloratum 8.00 0.40 1.07 - - - 3 -5 OBL P-Forb CINNAMON WILLOW HERB
Eupatorium maculatum 8.00 0.24 0.98 33.33 2.56 3.65 5 -5 OBL P-Forb SPOTTED JOE PYE WEED
Eupatorium perfoliatum - - - 11.11 1.33 1.46 4 -4 FACW+ P-Forb COMMON BONESET
Galium tinctorium 8.00 0.16 0.94 22.22 0.78 1.97 6 -5 OBL P-Forb STIFF BEDSTRAW
Geum laciniatum 4.00 0.04 0.45 - - - 2 -3 FACW P-Forb ROUGH AVENS
Glyceria striata - - - 11.11 0.56 1.07 4 -5 OBL P-Grass FOWL MANNA GRASS
Helianthus grosseserratus 4.00 0.20 0.53 33.33 2.56 3.65 2 -2 FACW- P-Forb SAWTOOTH SUNFLOWER
Impatiens capensis 24.00 2.68 4.00 - - - 2 -3 FACW A-Forb SPOTTED TOUCH-ME-NOT
Iris shrevei 12.00 1.08 1.86 11.11 1.67 1.62 5 -5 OBL P-Forb SOUTHERN BLUE FLAG
Juncus dudleyi - - - 11.11 0.56 1.07 4 0 FAC P-Forb DUDLEY'S RUSH
Juncus torreyi 4.00 0.12 0.49 - - - 3 -3 FACW P-Forb TORREY'S RUSH
Leersia oryzoides 12.00 3.00 2.89 22.22 5.00 4.08 3 -5 OBL P-Grass RICE CUT GRASS
Lycopus americanus 8.00 0.20 0.96 44.44 0.89 3.62 3 -5 OBL P-Forb COMMON WATER HOREHOUND
MARSH SEDGE MEADOW SPECIES CHARACTERISTICS
Appendix 3.  List of vascular plant species and abundance data from wetland sample plots for the two main vegetation types Marsh and Sedge Meadow.  Marsh was sampled with 
12 plots and Sedge Meadow was sampled with 5 plots.  Freq. = frequency, IV200 = importance value (sum of relative frequency and relative cover), CC = coefficient of 
conservatism (Taft et al. 1997), WC = Wetness Coefficient.  Mean C = average coefficient of conservatism, FQI = floristic quality index.
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MARSH SEDGE MEADOW SPECIES CHARACTERISTICS
Lycopus rubellus - - - 11.11 0.78 1.18 8 -5 OBL P-Forb STALKED WATER HOREHOUND
Lythrum salicaria* 44.00 4.08 6.89 33.33 1.00 2.88 0 -5 OBL P-Forb PURPLE LOOSESTRIFE
Melilotus alba* - - - 11.11 0.11 0.85 0 3 FACU B-Forb WHITE SWEET CLOVER
Mentha arvensis 8.00 0.32 1.03 11.11 0.33 0.96 4 -3 FACW P-Forb WILD MINT
Myosoton aquaticum* 8.00 0.68 1.22 - - - 0 -1 FAC+ P-Forb GIANT CHICKWEED
Phalaris arundinacea* 28.00 7.68 7.11 - - - 0 -4 FACW+ P-Grass REED CANARY GRASS
Pilea pumila 20.00 2.52 3.49 - - - 3 -3 FACW A-Forb CANADA CLEARWEED
Polygonum amphibium 8.00 0.32 1.03 33.33 1.00 2.88 3 -5 OBL P-Forb WATER KNOTWEED
Polygonum persicaria* 4.00 0.20 0.53 - - - 0 -3 FACW A-Forb LADY'S THUMB
Polygonum punctatum 36.00 3.12 5.52 - - - 3 -5 OBL A-Forb SMARTWEED
Rorippa islandica 4.00 0.12 0.49 - - - 4 -5 OBL A-Forb MARSH YELLOW CRESS
Sagittaria latifolia 4.00 0.40 0.64 11.11 0.78 1.18 4 -5 OBL P-Forb COMMON ARROWHEAD
Salix exigua 4.00 0.20 0.53 - - - 1 -5 OBL Shrub SANDBAR WILLOW
Salix petiolaris 4.00 0.40 0.64 - - - 6 -5 OBL Shrub MEADOW WILLOW
Scirpus fluviatilis 4.00 0.40 0.64 11.11 0.56 1.07 3 -5 OBL P-Sedge RIVER BULRUSH
Scutellaria lateriflora - - - 11.11 0.22 0.90 4 -5 OBL P-Forb MAD-DOG SKULLCAP
Sium suave 4.00 0.28 0.58 - - - 5 -5 OBL P-Forb WATER PARSNIP
Solanum dulcamara* 12.00 0.72 1.67 - - - 0 0 FAC W-Vine BITTERSWEET NIGHTSHADE
Solidago gigantea 0.00 0.00 0.00 33.33 2.22 3.49 3 -3 FACW P-Forb LATE GOLDENROD
Spartina pectinata - - - 11.11 6.67 4.12 4 -4 FACW+ P-Grass PRAIRIE CORD GRASS
Typha angustifolia* 92.00 57.80 40.85 - - - 0 -5 OBL P-Forb NARROW-LEAVED CATTAIL
Verbena hastata 4.00 0.20 0.53 22.22 1.89 2.53 3 -4 FACW+ P-Forb BLUE VERVAIN
Viola sp 4.00 0.08 0.47 - - - - P-Forb
TOTALS 93.16 100.00 100.33 100.00
Floristic Quality Assessment
Count (natives) 37.00 33.00
Count (adventives) 3.00 1.00
Total N 40.00 34.00
Sum C 101.00 110.00
Native mean C 2.73 3.33
Mean C 2.53 3.24
Squareroot N (native only) 6.08 5.74
FQI 15.36 18.59
FQI (Natives only) 16.60 19.15
47
